The Magill circuit has been popular with anmsthetists in this country for about forty years. Its elegant simplicity conceals the subtleties of its performance.
Exhaled tidal volume consists of two portions: dead space gas having the same composition as fresh gas, and alveolar gas which has actually been in contact with the gas-exchange surface of the lung. The Magill circuit is capable of economizing on fresh gas flow by conserving exhaled dead space gas in the corrugated tubing, to be re-inhaled during the next inspiration. At some point during expiration, filling of the reservoir bag causes the relief valve adjacent to the patient to open. The gas which escapes first is alveolar gas, both coming from the patient and also being purged from the tubing by fresh gas (Domaingue 1951) . If the fresh gas flow rate is higher than necessary, dead space gas and perhaps even fresh gas will also be pushed out and lost, while if the fresh gas flow rate is too low, alveolar gas will be rebreathed.
Previous studies on mathematical and pneumatic models have suggested that fresh gas flow must be greater than or equal to the patient's minute volume of respiration in order to prevent significant rebreathing (Woolmer & Lind 1954 , Mapleson 1954 , 1958 . Such models require simplifying assumptions, which may not accord with the clinical situation. Among these complicating factors are longitudinal mixing of fresh and exhaled gas, influence of apparatus dead space and the near impossibility of measuring true mean inspired concentration of gases. The latter problem arises because mean inspired con-centrations must be calculated with regard to volume rather than time (Nunn & Newman 1964) .
We have measured end-tidal CO. and minute volume. In the absence of rebreathing, these are inversely related by curves resembling rectangular hyperbolas. Rebreathing is manifested by an increase in end-tidal CO2 (usually of small degree) accompanied by an increase in minute volume (usually considerable). End-tidal 02 has also been measured. Studies so far have involved 5 intubated and 6 non-intubated patients anesthetized with halothane-nitrous oxide-oxygen. Fresh gas flow was reduced in stepwise fashion and changes in respiratory variables were recorded. Fig 1 is the record of a patient in whom onset of rebreathing was heralded by a dramatic increase in minute volume. In other patients the increase in minute volume was less intense but the over-all pattern was the same. It was thus possible to identify an end-point in each case, (Nunn 1958) that is, a low fresh gas flow at which the signs of rebreathing appeared. In all cases studied so far, the end-point has been at a fresh gas flow considerably lower than the patient's minute volume, sometimes as low as 2 I./min with a minute volume of 4 5 1./min. A positive correlation has been found between minimum adequate fresh gas flow and minute volume. for intubated and non-intubated groups. The left-hand point of each line indicates the situation with high fresh gas flow and no rebreathing; the right-hand point shows the response to rebreathing due to inadequate fresh gas flow. The over-all response of the two groups is similar, as shown by the slopes of the curves, but the mask group begins in a less favourable position with regard to CO. and ventilation required to maintain a given level of CO2. This would seem to indicate the importance of the added dead space of a mask.
From our results so far, it appears that the Magill circuit is more efficient with regard to disposal of carbon dioxide than was hitherto supposed. his graphic demonstration of the behaviour of the gases in the so-called 'Magill attachment'. As he had never published a description ofthis piece ofapparatus he thought it might be of some interest if he took the opportunity to speak about its origin.
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He referred to a paper he had read before the Section in 1928 in which he recorded the first occasion (1920) on which he had used a wide-bore tube for endotracheal administration of nitrous oxide and oxygen. In fact, the 'Magill attachment' was devised and first used by him for that purpose.
Although patients were expected to breathe spontaneously in the early 1920s, he admitted that at that time he favoured the quiet respiration obtainable by true endotracheal insufflationan expensive method, particularly in private practice. To-and-fro breathing through a wide-bore tube proved to be a more economical method.
In the original version of the attachment he had been anxious to avoid factors, such as positive pressure or excessive rebreathing, which might lead to congestion and increased bleeding at the site of operation. With this objective in view, the bag which acted as a reservoir for the continuous flow of gases was made of very thin rubber. It was covered by a loose net which only came into action if positive pressure were required in emergency. The elasticity of the bag was equalled by the tension of the light spring on the expiratory valve. Hence, with a gas flow of, say, 8 1./min excessive rebreathing was avoided.
While he was aware that the 'Magill attachment' was still in occasional use, he confessed that he no longer used it himself when modem equipment was available. Disturbing reports have recently been published of hypoxemia during the phase of 'one lung' anesthesia using double-lumen endobronchial tubes (Table 1) . Edwards & Hatch (1965) recommended that 'one lung' anesthesia should not be undertaken with a gas mixture containing less than 50 % oxygen. Nilsson et al. (1965) concluded that 'the widely used technique when a Carlens tube is in place to let one lung collapse for some time may jeopardize cerebral tissue oxygenation'. This is a preliminary report showing the results of measurements of arterial oxygen tension during thoracotomy in anesthetized patients, ventilated manually with 33 % 02 and with one
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